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FRH[LVWHQFHRIWZRWUDFNJDXJHVWZRNLQGVRIHOHFWULILFDWLRQV\VWHPVDQGILYHW\SHVRIVLJQDOLQJV\VWHPVWRJHWKHUZLWKIL[HGDQG
YDULDEOHJDXJHUROOLQJVWRFNVRPHWLPHVDEOHWRUXQXQGHUGLIIHUHQWW\SHVRIHOHFWULILFDWLRQDQGVLJQDOLQJV\VWHPV7KHUHLVHYHQD
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7KH$XWKRUV3XEOLVKHGE\(OVHYLHU/WG
6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI&,7
.H\ZRUGV5DLOZD\QHWZRUNVVLPXODWLRQFRQVXPSWLRQVFRVWVHPLVVLRQV
 ,QWURGXFWLRQ
3ODQQLQJ WKH RSHUDWLRQV RI 5HQIH 2SHUDGRUD WUDLQV RQ $GLI¶V 6SDQLVK UDLOZD\ QHWZRUN )LJXUH  LV YHU\
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• WZRNLQGVRIHOHFWULILFDWLRQV\VWHPV.9'&.9$&SOXV.9'&LQWKHQHLJKERU)UDQFH
• ILYHW\SHVRIVLJQDOLQJV\VWHPVWHOHSKRQHEORFNV\VWHP$6)$/=%(%,&$%(5706
• YDULDEOHJDXJHUROOLQJVWRFNDEOHWRUXQXQGHUGLIIHUHQWW\SHVRIHOHFWULILFDWLRQDQGVLJQDOLQJV\VWHPVDQG
HYHQDVHULHVRIK\EULGPXOWLSOHXQLWV
7KH DXWKRUV KDYH GHYHORSHG D PLFURVFRSLF UDLOZD\V VLPXODWLRQ FRPSXWHU SDFNDJH WKDW FDOFXODWHV WLPLQJV DQG
PLQLPDO SDWKV DQG HVWLPDWHV FRVWV FRQVXPSWLRQV DQG HPLVVLRQV RI UXQQLQJ WUDLQV 7KH SDFNDJH LV GHQRWHG
5XWDV2SWL5HGDQGZDVGHYHORSHGXQGHUWKHIUDPHRI2SWL5HGUHVHDUFKSURMHFW$QRQ\PRXV,WLVWRSRORJ\
LQGHSHQGHQWDQGFDQSHUIRUPFRPSXWDWLRQVIRUDQ\W\SHRIWUDLQV'HWDLOVRQWKHIRUPXODHXVHGDQGWKHXQGHUO\LQJ
DOJRULWKPVFDQEHIRXQGLQ+HUQDQGRHWDO5RDQHV/R]DQRHWDO


)LJ$GLI¶VUDLOZD\QHWZRUNDWWKHHQGRI&RXUWHV\RIWKH)XQGDFLyQGHORV)HUURFDUULOHV(VSDxROHV±6SDQLVK5DLOZD\V)RXQGDWLRQ
:HVKDOO IRFXVKHUHRQ WKHXVHRI5XWDV2SWL5HGSDFNDJHDVZHOO DVRQ WKH VWUXFWXUHRI LWV LQSXW ILOHVDQG WKH
SRVVLELOLWLHVRIWKHSDFNDJH6SHFLILFDSSOLFDWLRQVWRWKH0DGULG$&RUXxDDQG0DGULG%DGDMR]URXWHVFDQEHIRXQG
LQ5RDQHV/R]DQRHWDOD5RDQHV/R]DQRHWDOEUHVSHFWLYHO\
/HWXVXQGHUOLQHWKDW5XWDV2SWL5HGLVHVVHQWLDOO\DQDLGIRUGHFLVLRQPDNLQJRQUROOLQJVWRFNDQGURXWHVHOHFWLRQ
,WFDQDOVREHXVHGWRDQDO\]HWKHHIIHFWRIWKHFKDUDFWHULVWLFVRIWKHLQIUDVWUXFWXUHDQGWKHWUDLQVLQWKHWLPLQJVFRVWV
DQGLQFRPHVFRQVHTXHQWO\DOORZLQJRSWLPL]LQJWKHLQYHVWPHQWVRQERWKRIWKHP
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7KHSDFNDJHLVGHVLJQHGWREHH[HFXWHGXQGHUWKHPRVWIUHTXHQWO\XVHGRSHUDWLYHV\VWHP,WFRQVLVWVRIDVLQJOH
ILOH5XWDV2SWL5HGH[HDQGUHTXLUHVRIQRLQVWDOODWLRQ
 ,QSXWGDWDILOHVRI5XWDV2SWL5HGSDFNDJH
7KHSDFNDJHXVHVIRXUW\SHVRILQSXWGDWDILOHVWKDWDUHREWDLQHGVDYLQJDV8QLFRGH7H[W7;7WKHILOHVFUHDWHG
ZLWKWKHPRVWIUHTXHQWO\XVHGVSUHDGVKHHW
 6HFWLRQVGDWDILOH
7KHHQGSRLQWVRIWKHVHFWLRQVDUHLPSRUWDQWVWDWLRQVDQGMXQFWLRQV7KHVHFWLRQVGDWDILOH)LJXUHLVRUJDQL]HG
LQURZVDQGFDQKDYHDVPDQ\URZVDVQHFHVVDU\DQGWKHIROORZLQJFROXPQV
• /LQHDOSKDQXPHULFVWULQJ
• 7\SH RI VHFWLRQ $ $ % & $GLI WKH UDLOZD\ QHWZRUN DGPLQLVWUDWRU KDV FODVVLILHG WKH OLQHV DQG
FKDUJHV5HQIH2SHUDGRUDWKHWUDLQRSHUDWRUFRPSDQ\DFFRUGLQJO\
• (QGSRLQWQDPHFDWHJRU\H[LVWHQFHRIJDXJHFKDQJHRYHUQHHGWRUHYHUVHWKHGLUHFWLRQ
• (QGSRLQWQDPHFDWHJRU\H[LVWHQFHRIJDXJHFKDQJHRYHUQHHGWRUHYHUVHWKHGLUHFWLRQ
• /HQJWKLQNPQXPEHU
• 7UDFNJDXJH,EHULDQVWDQGDUGGXDOWKHODWWHUFDVHLVDWUDFNZLWKWKUHHUDLOV
• 'RXEOHWUDFNVLQJOHWUDFN
• (OHFWULILFDWLRQ9999GXDO
• 6LJQDOLQJWHOHSKRQHEORFNV\VWHP$6)$/=%(5706(5706(5706G
• 6ORSH
• 0D[LPXPVSHHG
• $YHUDJH VSHHG IRU WUDLQ W\SHV 1 $ % & ' WKH 6SDQLVK UROOLQJ VWRFN LV FODVVLILHG DFFRUGLQJ WR WKH
PD[LPXPFHQWULIXJDODFFHOHUDWLRQDOORZHGZKDWGHSHQGVRQWKHH[LVWHQFHDQGW\SHRIDERG\WLOWLQJV\VWHP
• ,QWHUPHGLDWHVWDWLRQVGLVWDQFHIURP(QGSRLQWLQNP

Extremo 1 Código de 
línea 
Tipo de 
tramo Línea Nombre Categoría Cambiador 
Inversiones 
100 C1 Madrid-Hendaya Madrid Chamartín e 0 0 
100 C1 Madrid-Hendaya Pitis e 0 0 
100 C1 Madrid-Hendaya Bif. Principe Pío b 0 0 
100 C1 Madrid-Hendaya Pinar de las Rozas e 0 
Las Matas 
Clasificación 
100 C1 Madrid-Hendaya Las Matas e 0 0 
100 C1 Madrid-Hendaya Villalba e 0 Segovia 
100 C1 Madrid-Hendaya Ávila e 0 
Peñaranda de 
Bracamonte 
100 C1 Madrid-Hendaya Arévalo e 0 0 
100 C1 Madrid-Hendaya Medina del Campo e 0 0 
100 C1 Madrid-Hendaya Valdestillas e 0 0 
100 C1 Madrid-Hendaya El Pinar Sur e 0 0 
100 C1 Madrid-Hendaya El Pinar Norte e 0 0 
100 C1 Madrid-Hendaya 
Valladolid Campo 
Grande e 0 0 
)LJ)LUVWFROXPQVRIWKHILUVWURZVRIWKHVHFWLRQVGDWDILOHFRUUHVSRQGLQJWR$GLIµVQHWZRUN7KLVILOHFRQVLVWVRIURZVVHFWLRQVLQZKLFK
WKHQHWZRUNKDVEHHQGLYLGHGDQGFRQWDLQVPRUHWKDQGDWD
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 6WDWLRQVGDWDILOH
7KHVWDWLRQVGDWDILOHDOORZVLQWURGXFLQJWKHQXPEHURISDVVHQJHUVSHU\HDUWKHVWRSSLQJWLPHVVSHFLILFWRVRPH
VWDWLRQVWKHW\SHRIVWDWLRQIRUSULFLQJSXUSRVHVWKHSRSXODWLRQRIWKHFLW\DQGLWVLQFRPHSHUFDSLWD7KHSDFNDJH
H[WUDFWVWKHQDPHVRIWKHVWDWLRQVIURPWKHVHFWLRQVILOHPDNHVDFRPSDULVRQZLWKWKLVOLVWDQGDOHUWVWKHXVHURIDQ\
GLIIHUHQFH
 7UDLQVFKDUDFWHULVWLFVGDWDILOH
,Q WKH WUDLQVFKDUDFWHULVWLFVGDWD ILOH )LJXUHHDFKILOHFRQWDLQV WKHGDWDRID WUDLQ W\SH ,WFDQKDYHDVPDQ\
URZVDVQHFHVVDU\

Tracción Compatibilidad 
Nombre 
del tren 
Ancho
Tipo 
de 
tren Diésel 
1500 V 
CC 
3000 v 
CC 
25000 V 
CA ASFA LZB 
ERTMS 
1 
ERTMS 
2.2.2+ 
ERTMS 
2.3.0.D 
S100 s a 0 0 1 1 1 1 1 1 0  
S102 s a 0 0 0 1 1 1 1 1  0 
S103 s a 0 0 0 1 1 1 1 1  0 
S104 s a 0 0 0 1 1 1 1 1  0 
S112 s a 0 0 0 1 1 1 1 1  0 
S114 s a 0 0 0 1 1 1 1 1  0 
S120 mc a 0 0 1 1 1 1 1 1  0 
S121 mc a 0 0 1 1 1 0 1 1  0 
S130 mtv a 0 0 1 1 1 1 1 1  0 
440 i a 0 0 1 0 1 0 0 0 0 
470 i a 0 0 1 0 1 0 0 0 0 
490 i a 0 0 1 0 1 0 0 0 0 
448 i a 0 0 1 0 1 0 0 0 0 
449 i a 0 0 1 0 1 0 0 0 0 
594 mc a 1 0 0 0 1 0 0 0 0 
596 i a 1 0 0 0 1 0 0 0 0 
598 i a 1 0 0 0 1 0 0 0 0 
S730 mtv a 1 0 1 1 1 1 1 1  0 
334 + 11 
coches 
Talgo VI 
i r 1 0 0 0 1 0 0 0 0 
252 + 11 
coches 
Talgo VI 
mtv r 0 0 1 1 1 0 0 0 0 
334 + 16 
coches 
Talgo 
Hotel 
i r 1 0 0 0 1 0 0 0 0 
252 + 16 
coches 
Talgo 
Hotel 
mtv r 0 0 1 1 1 0 0 0 0 
)LJ5HQIH¶VWUDLQVGDWDILOHILUVWFROXPQV
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
7KHILOHFRQVLVWVRIWKHIROORZLQJFROXPQV
• 1DPHRIWKHWUDLQ
• *DXJH,EHULDQ6WDQGDUG'XDO7DOJRSDVVHQJHUV'XDO7DOJRIUHLJKWV'XDO&$)
• /RFRPRWLYHKDXOHGRUPXOWLSOHXQLW
• 7UDFWLRQGLHVHO9999
• &RPSDWLELOLW\$6)$/=%(5706
• 0D[LPXPVSHHGDQGDYHUDJHVSHHGDFFRUGLQJWRWKHW\SH1$%&'
• $FFHOHUDWLRQW\SHWUDLQVKDYHEHHQFODVVLILHGLQIRXUFODVVHVDFFRUGLQJWRWKHLUDFFHOHUDWLRQ
• 7LPHWRFURVVDJDXJHFKDQJHRYHU
• 7LPHUHTXLUHGWRUHYHUVHGLUHFWLRQ
• 1XPEHURIVHDWV
• )L[HGFRVWSHUVHDWDQGURWDWLRQPLQXWHV
• 9DULDEOHFRVWSHUWLPHDQGVHDW
• 9DULDEOHHQHUJHWLFFRVWSHUNPDQGVHDWXVLQJHOHFWULFWUDFWLRQ
• 9DULDEOHHQHUJHWLFFRVWSHUNPDQGVHDWXVLQJGLHVHOWUDFWLRQ
• 9DULDEOHFRVWSHUNPDQGVHDWDFFRUGLQJWRWKHOLQHW\SH
• (QHUJ\FRQVXPHGSHUNPHOHFWULFWUDFWLRQ
• (QHUJ\FRQVXPHGSHUNPGLHVHOWUDFWLRQ
 &LWLHVGDWDILOHQDPHVHTXLYDOHQFH
7KLV LV DQ RSWLRQDO ILOH )LJXUH  WKDW DOORZV WR GHILQH HTXLYDOHQFHV EHWZHHQ WKH QDPHV RI WKH FLWLHV DQG WR
HVWDEOLVKDJHQHULFQDPHIRUDOOWKHVWDWLRQVRIDFLW\IRUH[DPSOH0$'5,'


)LJ$ILOHFRQWDLQLQJLQIRUPDWLRQDERXWQDPHVRIFLWLHV
 &RVWVSDUDPHWHUVGDWDILOH
7KLVILOHFRQVLVWVRIURZV7KHILUVWWKUHHLQFOXGHWKH9DULDEOH&RVWLQFHQWVRI(XURSHUSDVVHQJHUIRUHDFK
W\SHRIVWDWLRQFRQVLGHUHGW\SHW\SHW\SH(DFKRIWKHVHURZVFRQVLVWRIIRXUFROXPQVWKDWFRQWDLQWKHFRVW
FRUUHVSRQGLQJIRUWKLVW\SHRIVWDWLRQWRMRXUQH\VH[FHHGLQJNPEHWZHHQDQGNPEHWZHHQDQG
NPDQGVKRUWHUWKDQNP7KHUHVWRIWKHURZVDUH
• 9DULDEOHFRVWPDUNHWLQJFRVWDSHUFHQWDJH
• 2YHUDOOVSHQGLQJWREHDSSOLHGWRWKHILQDOFRVWLQSHUFHQWDJH
• 9$7W\SHSHUFHQWDJH
• &2HPLVVLRQVXVLQJGLHVHOWUDFWLRQNJ&2NZK
• &2HPLVVLRQVXVLQJHOHFWULFWUDFWLRQNJ&2NZK
• &RVWVRIDFFLGHQWV(XURVSDVVHQJHUÂNP
• 9DOXHRIWKHWLPHRIWKHSDVVHQJHUV(XURVKRXU
• 2WKHUH[WHUQDOFRVWVRIUDLOZD\V(XURVSDVVHQJHUÂNP
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 2WKHUGDWD
)RXUPRUHGDWDDUHLQWURGXFHGGLUHFWO\IURPWKHLQWHUIDFHDYHUDJHRFFXSDWLRQRIVHDWVRIWUDLQVGHVLJQIUHTXHQF\
URWDWLRQPLQXWHVDQGWLFNHWSULFHVHH6HFWLRQ
 'DWDLQWURGXFWLRQDQGURXWHFDOFXODWLRQ
 'LUHFWILOHORDGLQJDQGURXWHFRPSXWDWLRQ
$IWHUFKRRVLQJ$UFKLYR$EULU)LFKHURV5HG)HUURYLDULD)LOH2SHQ5DLOZD\1HWZRUN)LOHVLQWKHLQLWLDOVFUHHQ
WKHGDWDILOHVFDQEHORDGHG7KHQZHFDQFKRRVHWKHWUDLQW\SHXQGHU7UHQ7UDLQRUWKH0HMRUWUHQ%HVWWUDLQLQ
WKHFRUUHVSRQGLQJGURSGRZQPHQXV)LJXUH


)LJ7UDLQVHOHFWLRQ
7KHGURSGRZQPHQX(VWDFLyQGHRULJHQ2ULJLQVWDWLRQFDQEHRSHQHGDIWHUZDUGVDQGWKHRULJLQVWDWLRQFDQEH
FKRVHQ7KHVDPHFDQEHGRQHZLWK WKHGHVWLQDWLRQVWDWLRQ$V VRRQDV WKHVH VWHSVDUH WDNHQ WKH WLPHWDEOHRI WKH
FKRVHQWUDLQIRUWKDWURXWHVKRZVXSZLWKRXWVWRSVDQGWKURXJKWKHVKRUWHVWSDWK)LJXUH
,QWHUPHGLDWH VWRSV DUH LQWURGXFHG VLPLODUO\ 7KH XVHU FDQ DOVR IRUFH WKH WUDLQ WR SDVV WKURXJK VWDWLRQVZLWKRXW
VWRSSLQJ LQ WKHP 7KH SDFNDJH DXWRPDWLFDOO\ GHWHFWV ZKHUH WKH GLUHFWLRQ KDV WR EH UHYHUVHG DQGRU JDXJH
FKDQJHRYHUVPXVWEHFURVVHGDQGDSSOLHVWKHFRUUHVSRQGLQJWLPHLQFUHPHQWV
7LPLQJV DUH FRPSXWHG IURP WKH DYHUDJH VSHHGV RI WKH VHFWLRQV DQG WKH PD[LPXP VSHHGV RI WKH WUDLQV 7KH
DFFHOHUDWLRQDQGGHFHOHUDWLRQWLPHVDUHFDOFXODWHGIURPWKHGLIIHUHQFHRIVSHHGEHWZHHQVHFWLRQVDQGWKHDFFHOHUDWLRQ
DQGGHFHOHUDWLRQRIWKDWW\SHRIWUDLQWKHWUDLQVDUHFODVVLILHGLQIRXUJURXSVDFFRUGLQJWRWKHLUDFFHOHUDWLRQZKDWLV
VSHFLILHGDWWKHWUDLQVFKDUDFWHULVWLFVGDWDILOH
$QDOUHDG\FRPSXWHGURXWHFDQEHVDYHGLQWH[WIRUPDW)LJXUHDQGFDQEHFRSLHGWRDVSUHDGVKHHW

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
)LJ$QDOUHDG\FRPSXWHGURXWH
 8VHRIWKHSDFNDJHXVLQJ³HVFHQDULRV´VHWWLQJV
2QFHWKHGDWDILOHVKDYHEHHQORDGHGDQGDQRSWLPDOURXWHFRPSXWDWLRQKDVEHHQSHUIRUPHGLWLVSRVVLEOHWRVDYH
WKH FRUUHVSRQGLQJ (VFHQDULR 6HWWLQJV E\ FKRRVLQJ$UFKLYR*XDUGDU (VFHQDULR )LOH6DYH 6HWWLQJV 7KLV ZD\
ORDGLQJ WKH GLIIHUHQW ILHOGV DQG LQWURGXFLQJ WKH RULJLQ DQG GHVWLQDWLRQ VWDWLRQV DQG VWRSV FDQ EH DYRLGHG ZKHQ
ZRUNLQJZLWK WKLV URXWH DJDLQ7R ORDGSUHYLRXVO\ VDYHG VHWWLQJV LW LV HQRXJK WR VHOHFW(GLFLyQ$EULU9HQWDQDGH
(VFHQDULR(GLWLRQ2SHQ6HWWLQJV:LQGRZDQGWRFKRRVHWKHILOHQDPH

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
)LJ$URXWHVDYHGLQWH[WIRUPDWSDUWLDOYLHZ
 &RPSXWLQJFRVWVHQHUJ\DQGHPLVVLRQV
7KH SDFNDJH FRPSXWHVPLQLPDO URXWHV E\ GHIDXOW EXW LW FDQ VZLWFK WR FRVWV *DUFtDÈOYDUH] E*DUFtD
ÈOYDUH]HQHUJ\DQGHPLVVLRQVFRPSXWDWLRQVDWDQ\WLPHE\FOLFNLQJRQWKH&RVWHVZLQGRZWDE2QFHWKLVLV
GRQHWKHSDFNDJHVZLWFKHVWRWKHZLQGRZRI)LJXUH:HFDQGLVWLQJXLVKWKUHH]RQHVLQLW
• DQLQSXWGDWD]RQHZLWKWZRZLQGRZWDEVXSSHU]RQHPDUNHGZLWKDUHGERUGHULQ)LJXUH
• DVHFRQG]RQHUHJDUGLQJWKHSDVVHQJHUVSHU\HDUPLGGOH]RQHPDUNHGZLWKDJUHHQERUGHULQ)LJXUH
• DFRPSXWDWLRQV]RQHZLWKGLIIHUHQWZLQGRZWDEVORZHU]RQHPDUNHGZLWKDEOXHERUGHULQ)LJXUH
7KHIROORZLQJGDWDFDQEHGLUHFWO\FKDQJHGLQWKHLQSXWGDWD]RQHRIWKHXVHUVLQWHUIDFH)LJXUH
• DYHUDJHRFFXSDWLRQRIVHDWVRIWUDLQV
• GHVLJQIUHTXHQF\
• URWDWLRQPLQXWHV
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• WLFNHWSULFHLQ(XURV
,QWKHVSHFLILFFRPSXWDWLRQV]RQHWKHGLVWDQFHFRYHUHGXVLQJHOHFWULFDQGGLHVHOHQJLQHVDQGWKURXJKWKHGLIIHUHQW
OLQHW\SHVH[SUHVVHGLQNPLVVKRZQ1HYHUWKHOHVVWKHRWKHUZLQGRZWDEVFDQEHDFWLYDWHGLQWKHIROORZLQJWKH
GDWDDUHFRPSXWHGSHUWUDLQSHUVHDWDQGSHUSDVVHQJHU
• WLPHFRQVXPHGZLQGRZWDE
• EHQHILWVLQFRPHVDQGFRVWVZLQGRZWDE
• HQHUJ\DQGHPLVVLRQVZLQGRZWDEHOHFWULFHQHUJ\FRQVXPHGLQNZKGLHVHOHQHUJ\FRQVXPHGLQNZK
&2HPLVVLRQVLQNJ
• DFFLGHQWV¶FRVWVZLQGRZWDE
• RWKHUH[WHUQDOFRVWVZLQGRZWDE

)LJ3RVVLELOLWLHVXQGHU³&RVWVHQHUJ\DQGHPLVVLRQV´
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 &RQFOXVVLRQV
5XWDV2SWL5HGLVHVVHQWLDOO\DQDLGIRUGHFLVLRQPDNLQJDERXWWKHPRVWFRQYHQLHQWUROOLQJVWRFNIRUHDFKOLQHDV
LW DOORZV DQDO\]LQJ WKH HIIHFW RI WKH FKDUDFWHULVWLFV RI WKH LQIUDVWUXFWXUH DQG WKH WUDLQV LQ WKH WLPLQJV FRVWV DQG
LQFRPHVRIWKHVHUYLFH
5XWDV2SWL5HGDOVRPDNHVSRVVLEOHWRRSWLPL]HLQYHVWPHQWVLQLQIUDVWUXFWXUHDQGWUDLQVTXDQWLI\LQJIRUH[DPSOH
WKHK\SRWKHWLFHIIHFWRILPSOHPHQWLQJDSDUWLDOLPSURYHPHQWLQVRPHVHFWLRQVRIWKHQHWZRUNHYDOXDWLQJLWVHIIHFWRQ
WKH WUDLQVSDVVLQJ WKURXJK WKRVH VHFWLRQVRUHYDOXDWLQJ WKHXVHRI K\EULG WUDLQV LQDKLJK VSHHG OLQHRQO\SDUWLDOO\
ILQLVKHG
7KH)XQGDFLyQGHORV)HUURFDUULOHV(VSDxROHVLVWKHRZQHURI5XWDV2SWL5HGSDFNDJH
$FNQRZOHGJHPHQWV
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VLJQHG EHWZHHQ WKH
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